
7? 




PATENTV 
0452-OllOP 



IN THE U.S. PATENT AND TRADEMARK OFFICE 

Hyun Chul LEE et al. Conf.: 

09/706,690 Group: Unassigned 

November l\ 2000 Examiner: UNASSIGNED 

TREATMENT OF DIABETES USING SINGLE 
CHAIN INSULIN ANALOG 



LETTER 



Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 



August 6, 2001 



Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. § 
1.55(a), the applicant (s) hereby claim(s) the right of priority 
based on the following application (s) : 

Country * Application No. Filed 

KOREA 2000-58003 October 2, 2000 



A certified copy of the above-noted application (s ) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted. 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 




P.O. Box 747 

JAK/cpw Falls Church, VA 22040-0747 

0452-OllOP (703) 205-8000 

Attachment 
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KOREAN INDUSTRIAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
,is a true copy from the records of the Korean Industrial 
Property Office. 



^ gj ui g . ^SiSa 2000tS HI 58003 s 

Application Number 



# Si g ^ 
Date of Application 



2000 a loa 02a 



a m 21 : 
Applicant (s) 




2000 



12 



15 



COMMISSIONER 




1020000058003 2000/12/1 

mmmxn 2000.10.02 

W^9.\ §S] E^^A^# ^^%]\o\ ^Bim Si^o^^ Sio:^ xis 

S^Sg!] Vector for Curing Diabetes lyiellitus Containing Gene of 

S i ng I e-clia i n I nsu I i n Ana I og 

[ g o| 01 3 c ] 4-2000-028 1 08-7 
m £12]] 



9 



[ QH £1 £1 3 ^ ] 9-1 998-000375- 1 

[SS^iae^Sd^l 2000-032929-1 

[^S] DISS 

[ S ^ 2J 3 ^ 1 4-2000-028 1 08-7 

SSH:?!] shin, Hang Clieol 

[^EJ^^as] 610125-1041114 

[^^Sis] 137-150 

i^±] Aig^^AI Ai^^ 401-37 

i^m] KR 

S^H:)!] KIM.Su Jin 

[^Bie^Ss] 710830-2068325 

[^^ttj^] 412-220 

{^±] ^J\^ 119$ K\ Sjoj:^ 938 5J!^D^S 1819S 1304a 

i^m KR 
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S^H:»|] KIM.Kyung Sup 

I^&Je^Sisl 590527-1051111 

[^^aiS] 150-010 

[^±] k\mmmh\ ses^ oioise 202s 

[^sj] KR 

[Q\^m:>\m] 

[^^^SlSl KCCM-10188 
[==>^^^XH 2000.05.17 

[MmJW^] 022 

Oil o|m S^^A^ S g^SUCK 
0I§^§ (21) 

[Zll^S^S] 20 3 29,000 ^ 

[Z'ftlS^S] 25 3 25,000 gl 

[^ida^SS] 0 0 

[^A^S^S] 14 m 557,000 SJ 

611,000 ^ 

[i^^A^^] ;h2i (70%^^^) 

183,300 §1 
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1020000058003 2000/12/1 

^V^; ^. ^7] B ^>^^ A ^}^^ ^}o]o\] ^^]t}jL, 5 187112] o>tili^A]. A^<go. 

;^1^ ^El:^# Sf-^>^ ^^^>^ 91^^ -^£^1 (single-chain insulin analog, SIA), 

^7] ^^7^^ -B-^^V ^l^-§- ^ ^7l ^Ei^ ol-g-^V ^^^9] ^^:^} ^1 

SL^J-'^'^I ^ ^i::^^ -^^;^> ^l^^j-^^ SIA^ *S7l^i^, SV40 

poly(A) ^Jl^-ll, SV40 (enhancer) ^ 5i]^ti.A> oIaI-^j^^(lpk)^ 

# wHe^^ ^B\d\] ^<^^^}<^ 711 wl-o]e:|^ ^lEil- ^711 s:}:!!, oi^ .ifl^^^l ^olAl 

^^1; ^7l A-ili^cil wl-ole^>,i- ^<^Al7lJ7, ia]-ole^i7l- wfl'y^t}: 
rf^, wVolel^^ ^^^>^ ^:^1; ^. til-ole:|^^^ l:*^^ sI-a] ^iJi , o] 

1- ^ii*^ M-Bl-ifl^ -^l^Vol o>Ta i-^^-i-oil ^^A]7l^ 5L^*1:4. ^ 

-B-^:^!- ^l^-§- ^^B^^ ^in^^ ^l^oil ^Atb SIA^ ^^o] ^iiflsl iit^ 
<^1 ixl-sl- S^Sl^S., ^^^-ir ^m^mc^l ol-g-^ ^ oi^ 

S. 1 

c^.<gA>^ oi^Bl -^i^KsiA), LPK SS.SE-1, rAAV, ^ix^g 
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1020000058003 2000/12/1 

^^A>^ <?1^^ -^£^1^ -6-^^!-* i^*>^ ^]S.-%- ^iB] {Vector for Curing 

Diabetes Mellitus Containing Gene of Single-chain Insulin Analog} 



S. 1^ pLPK-SIA-1^ -8-^^]- M-Bl-vflfe H^ojcf. 

£ 2^ ^#^ilS<^1^1 LPK ^S.S.B\7} SIA-1^ ^^<^1 ^]^^ '^^^ M-Hf'^ ZLSflS 

S. 3^ SIA-1^ LPK-SIA-1^ DNA# ^<=^]^^ ^^1- i^^^^ ^7l<^^ 

£ 4^ SlA-m- LPK-SIA-1^ mRNAl- ^<^l^i M-Bf^]^ ^ 

-£ 6^ ^]^^ ^4^1 LPK-SIA-ISI ^^^>^ ^^^1-21 ^Sj-l- ^-El-ifl^ 
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1020000058003 2000/12/1 
£ 7b^ ^i^^^^ S^joH^i SIA-l^l <gA^^J2|.^ M-Efxfl^ 

S. 8b^ ^^^^^ S^A>^o]cf. 

H 9a^ S-S."^ ^^^^ t!i\3i^3\- m^^^ ^^1- M-B^-xfl^ 

£ 9b^ ^fl^^^ ^-^^ ^4. tfl^^^ ^y^^^cf^i- ^^^^ 

SIA-1 'a^^ ^S}-!- M-Bfi^^ ZLSflSolcf. 

S. 9c^ 3LiE^ ifl^^^ tflS^^ ^^^^ ^^^^^ 

£ lOa^ cfls^s). ^-^^^ m^^# ^^Zfol] Oj-S^- ^S^M. l^Bfvfl^ 

£ lOb^ 1^^^^ ^^2] rH^^-sf ^^^^ m^^^ ^51-1- M-Hl-i-fl 

^ ^^^>^ 91^^ -^^^m 3E^^>^ ^ii^^ ^l^^>7l 
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1020000058003 2000/12/1 

(single-chain insulin analog, SIA), ^7] -B-Jl^^^^S. ^-8-s^>^ ^^"^ ^1 

^^1, -^£^1* 3.^^}^ "^^^l, ^7] ^^^> ^iBl ^ 

<i7> ^ ig-T:go^ ^'a^V^ 91^^ -6-:£^l(SlA)^ tl^fl £^ B ><«>^; 



<18> U„-Y-Un (I) 

<19> ^1-71 

<20> arg lys^lJi; 

<2i> ^liht!: 17]]^ gly^ 3 167flSl o].nli:.A> ^^<^^ 

<22> 7M^ 3gE^co]T3^; 

<23> 0 2ol Jl ; ^ , 

<24> 2-molc|-. 

<25> insulin-dependent diabetes mellitus, IDDM)^ ^>7]-^^ tiV-g-o]] o^^>o^ o] 
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1020000058003 2000/12/1 
2:: Giannoukakis, N. et al . , Diabetes, 48:2107-2121, 1999). 

7}^^ 91^^ ^'^7} ol=.o^^lzL $14. oje^^ <^^]7}7] 

^>^oll ^s^s\o]7]^ ^^^^ A^^^ ^^^Hl ^^A]7l7l7> cH^7l nfl^o]], 

^^S] S:^^^^^ 'U^^, ^ii^^^ 'i^^^^, 

<^3^/C^ The Diabetes Control, 

Complications Tri la Research Group, N. Engl. J. Med., 329:977-986, 1993). ^-^^-^i , 
Sil^^^^o^s. ol^o^^l^ 91^^^ ^<=^^ ^7]S.^ <=>}^^, ^ictgo^l o;^ 

o]X\ ^j-7l^<a ^^^^ 3.m}7] ^^^], ^ir^oll olo^^^ ^]S.^^^o]^ 

JL olo>7l^>7l o]^^ ^^Jojcf. ^] 2^ ^iiL*^^ ^-f , ^ 30%^ ^i^^ ^:^>€-<^1 

(%2i: Levine, F. . Diabetes Metab. Rev., 13:209-246, 1997), ^-^ 
wimAflio^ ^flAjo] ols.o^^]:£^ o.^;^^^^^^ Al:£3r>51 9X^]^M%2i: Levine, F. & 
Leibowitz, G. , Mol . Med., 5:165-171, 1999), <^}^^}7]^ ^^^^ 7ll>^j7l^ 
'^l ^^^1 ^^^o]7] v^^o]], -^^7^^]^.^ ^^^^^7}$] ^7^c\] ^:^]7} 

9X^. cl^M", wim^^li^l ?^^§o\] ^^^^x:]-jL %7]E}s. ^^^^ 

<y:^^ 7}7}^<^7]^c^] T^^S^ n^^S.7} ^m^^o] 017] nfl^ol], all 
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1020000058003 2000/12/1 

^^o]^. o.^^}c^, m^^^ <5l<^«oi-^* A>-g-^>7ls. ^M^J, o}^v}^]^ '§-<=^ 
^ aflEfAil^o^ o]^o] ^^s\jL 9X^]^^1. ^^-^S.* ^el^>^ «J- 

o]^]jL ^^<^]^(^^-- Efrat, S., Diabetologia, 41:1401-1409, 1998). ^leitb 

<29> ^cH(Moore) i=l^>=r^l ^"^^fli^^l SS.<?1^^ cDNAl- <^l*ys:>o^, Al;g^^]5roil 

o]oj^].c^ -6-^^>^lS* ^IS^V^^q-C^S: Moore, H.P. et al.. 
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1020000058003 2000/12/1 
Cell, 35:531-538, 1993), ojs]^ ^^>H]i#<^l^^^ aflEl-'^fli<^l^i ^ -^^l-tb 

(Gushing syndrome) ^s] ^^^o] uj-B}^ ^ oic^^ ^^l^o] ^]7]s\$jir^, oja]^ ^ 

-a^^>7l ^*><:*^, HflEf^fliSf ^^^^ 5££^ ^^^1^11- 7>^lJl 

^ili* tfl^i-^S ^l'^, efl:^S.w>ol&|>^(recombinant retrovirus)^ 

cDNA» ol^ti- ^^^}^]S.7} Al££]^^c-ll, HS.^^^^ -y^^jo^. 

^i^^oflAi ^^tt -a;^!^ <^^3i;^ $icf. E£^, ^fl^-^ eflss. 

^^1^* ^^^1-71 ^^^i. ^ir^oil^i :?> 70%^ y^]7] 

^^^>^1 «J-^<^1S1-^ ^^^1 ^I7l5l^7l ttfl^ofl, ^7l^V ^^^^^ ^m-B-^^>Sl ^ 

^(AAV, Adeno-associated virus) ^j^::^^ <5l-g-^H e^^fli<^l 
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^ ^"^^1-^ -R-S^l (single-chain insulin analog, SIA)* 7llTi-s:>^3l, ^7] 



<34> ^ «Vt^o] ^ wj^l] s.^^ ^7] -^£^1^. -^liAj^O.^ ^^^Vfe 91^^ ^^^^ ^ 

<35> ^ ^Tgo] BJ;5^|1 ^71 3.^^}^ -^^^^l^ ^]^^}^ ^<^]^. 

<36> ^ ^x^o^ vil ^s.^ ^^6\] i4e}- ^7l -^:5i;^>l- ^^^Al?]^ 

M^^Ei* ^l^^Vfe ^<^lcf. 
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1020000058003 



2000/12/1 



* ^]^^ S.^^^o\] ^^^}^, ^ir.^* ^l^^m ^o^'^-i: 

<38> ^ «vt^o^ ^^a>^ <?]^^ -R-s^KSlA)^ 91^^ sa^fl -^£^1^1 B A>^; 
18711^ o>pli^A]- /.^^^ 7}^]v^, t}7] -a^V^d)^ ^^^^ 



<39> Um - Y - Un (I) 

<40> ^V7] ^oll^i, 

<4i> arg SE^ lys<^lJi; 

<42> I7fl^ gly* 3 i^^l 16711^ o>t3li^A]- -HI* 

<43> 7]-;=^l^ ^lBlJE.o]T3^; 

<44> 0 20]^; ^. 

<45> 2-m^lnf. 

<46> ^ ^^^>^ ^7] SIA ^ ^1-M-<?1 SIA-1^ ^^^>7l ^^H, 65 vfl;^l 68bp ^711- 

57fl^ S&l-olDli. ^]-g-s:l-o^ ^^^^ ^^Jl^ Si ^-5- (over lapping-extension 
PCR)* ^^^>^ SIA-1^ cDNA^ T^^^l-^, ol* tfl^J-^-^l^i SIA-1^ ^^^^l?] 
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y] ^^^^iBio] pET-SIA-1^ ^7] ^^^lE^ pET-SIA-1^ N-^^<^1 TNF 

o) N-^^ o>Dli^A}- A^<^o] MPSDK^l o>nlic^ A-^^g, ^^^^^ 1071] ^l^El^i 

^ >i3^1olA-l5.A^ SSGSM^l c5>uii^A]. Al<to] ^7f^ SIA-1^ ^^^>^ cDNA* i^W. 

^71 ^^^^lEil- A>-g-s:>C^ tfl^d-^^ll^i SIA-1* ^^Al7lJl ^el^H. ^5]^ SIA"!^ ^ 

^^^^^ ^^^H SIA-1^ ^^^^>^T^. 

^4. -y^^^fe o^ojiE SIA-1^ ^^^^^l- -^^>^ ^11-^ 

^ ^ ^^i:^. SIA-lo] A>-g-^ ^ o;i-g-^ «a:7fl S) 

€^ ^l-i^e]-, SIA-1* i^^m SIA71- ^ix^ A>-g-^ ^ oi^^ ^v^^l 

51^^. <^>*s^, SIA^ ^^^f^ '^l-g-^V ^^^s] -a-^^> 7>^^^ 

451-, ^ii^^ -B-^^V ^l^Cgene therapy)# ^^.^S ^#5] Afl3L«^lAi 
SIA-1^ ^^^1^ ^ 9X^ ^^]91 pSIA-1 ^ pLPK-SIA-l# ^^^Is^V^cf. ^7l ^^^nE^ 
pLPK-SIA-1^ 1# ^S.^^ ^^o\] SIA-1^ ^^o] ^ 51] ^ti. 

^ <^^s^S.±(L-type pyruvate kinase. LPK)S] S^2.E^1- ^^^Jl, N-^^ ^^'^l <y: 
-^^ e]t:-^ 2471] c^V^^l i^^ar-i- i^*]-p] , SV40 poly(A) ^:5:a-]^31. sV40 

(enhancer)* i^^]-Jl 9X^, pSIA-1^ LPK SS-S-E^l- >«ll^i5>j7^ pLPK-SIA-l^s]- ^'U^ 

S^tbc]-. <^1# «jB]» ^ir^ ^-a-* M-^^fe ^*a^>^* '=41, 
pSIA-1^ ^S^l^^ll^i SIA^ ^■]«>7l^# M-El-ifl^l ti>^, pLPK-SIA-1^ ^S^H 

<^1^i SIAS] ;^-l3}-7l^* i4E]-ifl5io.:E.S, LPK ^S.3.B\7} SIAl- '^J^H'^Ia-] ^^a] 

^l^tl] #-9.*V ^cf^ <y. ^ 9X^^. ^]^], ^ ^^^E^ 
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1020000058003 2000/12/1 

pPLK-SIA-1* cfl^^(E. coli) JM109<^1 ^^^«r€ ^12:^>J1. ' 

PLPK-ST2 in JM109*5^- o]^ 2000^ 5€ 17°i^}S. tfltV^^ a^^a] A^cfl^ 

^ 1^ 361-221«i^loll ^^l7l^7l^<?l tl-^^^^S) 

-^B] (Korean Culture Center of Microorganisms, KCCM)«^1 7lii-«is KCCM-10188S 7]^^} 

<48> ^7] pLPK-SIA-1* ^^liifloilAl :^o> ^^a]^ ^ 9X^^ . 

"^71^^^, SV40 poly(A) ^SA^I, SV40 ^^^i (enhancer) ^ LPK SSS-E]^ i^^f^ 
42^^ H>ol&|>, ajiE^«y rAAV-LPK-SIA-1^ ^^1*1-^^-. ^7] v}o]^^^^ ^^]Mr 

^^"^^ "^^91 ^iri^^^i-* M-H^-ifl^ ^(non-obese diabetic mouse, NOD 

mouse)<^l ^<^^>S*- SIA-1<^1 ^tt 3131-71- 87M ^9} ^l^^-fr 

^^7V oil- ^AHHi ^m^^] ^^cf^ ^^^TiHMi :^^vo^ ^lAl o. 
^ 9X<^^^ ^}^^ ^014. 

<50> ^aHI i : SIA^I ^ i^fl^^^'^l^i^l 
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1020000058003 
<5i> ^Al<^1 1-1 : SIA-1^ WrS.^ ^ i^^J-^^l^i^ 



2000/12/1 



<52> 65 ^^1 68bp5l 3.7]Mr Sel-ololl- Af-g-tb PCR# ^^^f'^. 

SS<y#5ls] C-^El^ ^^<^] GGGPGKRC^^^^S 2)^ SIA-l* 3.^^-^ ^7]^^ 

^^^>^cf(Ai<l^:^ 1). PSDKP^i<l3i)- I07fl^ ^l^E^^ ^7]Wr 3.^^}^ •S7lAi«g 
# ^^^^j-Jl, o]^ ^ItbJLi'y Ndel^l- BamHI^S ^^t!r ^, pET-3a^ T7 S. 

S.3.B\B] o}^^c;\] ^<U^}3., ol# cfA] :g-<yt!- ^ItirS^S ^^*><^ ^^^^ 
^ pETl- ^^^V^cf. o]o1, ^7] SIA-1^ ^^^1-^ '^7]^']'^^ ^^^^]^ pET# 2^-2^- 
BamHl3!f Hindi 11^ ^^^>Jl, ^^^><^ ^^^B.^ pET-SIA-1* ^^l^fSi 

4. ^^]^ ^^^iB^ pET-SIA-1* tfl^l-^ BL21(DE3)ofl £^^><^ M^^^^]^^. 

<53> 1-2 : SIA-251 ^ i:fl^^<^l'^i2] 

<54> C-^E1= ^^o] RRGPGGGC^i^^S 3)S. ^1^^ ;^l-sq^l-Ji^, ^Ajo^] i-iuz). ^ 

'U^ «c^-^-^S pET-SIA-2» =T^^^>:il, cl» BL21(DE3)<^1 S<a^><^ 

<55> ^aHI 1-3 : ^ tfl^^ofl^is^ 

<56> C-^Ei:^ :^^oi GGGGGKR(>^i'i«lJ: 4)S. ^1^^ .sfl ji^ , ^^H] i-i^if 
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1020000058003 2000/12/1 
^tt ^^^B] pET-SIA-3* ^^^>JI, o]^ t:fl^^ BL21(DE3)<^1 



<57> ^lAloj] 1-4 : ^ tfl^J-^-'^Hl^^^ 



<58> C-^E^-E. ^^o] RRGGGGG(^i«I^^ 5)^ ^* ;^1^*>^^, ^^lo^l ^ 

Hj- 1^0.5. ^^ai]E-1 pET-SIA-4* ^^s:>jl, o]^ cfl^^ BL21(DE3)<^1 £*?^3:>c>^ 



<59> 1-5 : siA-55] ^ ^€ 



<60> C-^E^:^ ^^ol GGAPGDVKRC^i'iwiJ: 6)S. ^]^^ ;^1^^>J1^, ^^1<^1 1-1^ 

^'U^ ^J-^-^S ^^^B] pET-SIA-5* ^^§>J1, o]^ tfl^J-^ BL21(DE3)<^1 £^^><^ ^ 



<6i> ^aHI 1-6 : SIA-6^ ms.^ ^ tfl^^ofl^-^o] 



<62> C-^E^:^ RRAPGDVGGC-HI^^ 7)S ^]^^ ^* ;^1^^>Ji^, -M^l*^! l-l^^]- 

^'U^ tij-i^ o.^ ^^^iB^ pET-SIA-6* ^^^>31. o]l- cfl^$ BL21(DE3)<^1 S^a^fcr^ ^ 
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<63> ^.AH1 1-7 : SIA-7S1 #5-^ ^ tfl^J-^oilA^o^ 



^o^^ tij-i^ o.^ ^^^lE^ pET-SIA-7# T^^*>^, '^ll- tfl^^ BL21(DE3)<H1 :£^3r>o^ ^ 



<65> ^aHI 1-8 : SIA-8^ €-5.^ ^ t:fl^1-^'^l^-1^ 



<66> C-^E^:^ :^^ci RRYPGDVGGC^i'i^:^ 9)^ ^1^^ ^ll^^l-ji^, ^^]^] l-l4 
^<^^ «o^^^S. pET-SIA-8^ <^11- tfl^>^ BL21(DE3)<^1 ^ 



<67> -^aH] 1-9 : SIA-9^ ^ tfl^J-^oflA-lo] 



^^tb "J-'^-^^ ^^«)^ pET-SIA-9* ^^3r>j7, o]^ c}]^^ BL21(DE3)<^1 JE'a^V*^ 



<69> 



^y>H1 1-10 : SIA-10^ ^ cfl^^<^l^^^ 
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2000/12/1 



<70> C-^E]:^ ^^o] RRHPGDVGG(^i^«l^ 11)^ ^1^^ ^^'^] 1-1^ 

-S-^tb ^o^'^-^S. pET-SIA-10^ T^^^Vi, ^11- cfl^l-^ BL21(DE3)<^1 :£*a^><^ 

<7i> ^aHI 1-11 : SIA-ll^l ^ i:fl^^<H]>H^ 

<72> C-^E^:^ «.«.ol GPGKR(Ai<iB]:^ 12)^ ^]%^ ;^]5>l5:]-JL^, ^^1^^] i-uzf 

•atb ^J-'^-^-S. ^^a]E^ pET-SIA-11* ^^€r>ji, o]^ cfl^^ BL21(DE3)<^1 H^^^H ^ 

<73> ^UHl 1-12 : SIA-12^ ^ cll^^<^l^-1^ 

<74> C-^El^ «-^o] GGGGGGGYPGDVGGGGKR(^i<iwi:^ 13)^ ^ 
Ajc^l l-m)- ^<a^ ^o^'^-^^ ^^^E-l pET-SIA-12* =T"^^>:il, oil- cfl^V^ BL21(DE3)'^1 

<75> ^AHl 1-13 : SIA^l 



<76> 



^^1^1 1-1 tfl^l 1-12<H1A-1 ^^^V ^^^lEi pET-SIA-1 tfl^l pET-SIA-12-^^ cfl^^ 
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BL21(DE3)# ^^^^^1^ ^3}-, SIA ^^^^lo] ( inclusion body)!- 

2]- Ir-g-^l^ Al^Ell<?l ^^5l-(sulfonation)Al7lJi CNBr* ^] 

^t}c^ 3[^^o_s. ^^t}^^. SIA(0.37mg/inl)* 'y^oj^iii^ a.S.n>£ZL2fl 

^S. ^^Mjl, lOOmM ie-i^^^SoflEt^o] S.^^ 50mM ^f^-g-^(pH ll)oil^i 20^1 

^>^<?> 5]#^(refolding)^>5|i=f. ^€ H3P04# ^7M^ ^^^l^lji, 

HPLCCZorbax C8 column. 90%(v/v) o>/^l:£q e o]-g.^>o^ SIA ^^^sl*>^ 

<77> 2 : SIA^ 

<78> ^Alo^l loflA-l ^s.^ z]-f^ siA^ #^^^>7l ^«1-<^, 8^^ ^-^7]] 

200 tfl^l 250g^ -g-^^ Sprague-Dawley(SD) "el'tt'S ^^-g-^ (8g NaCl , 0.2gKCl, 

1.44g Na2HP04 ^ 0.24g KH2P04)<^1 4 i^^l 80/ig/0.1m£^ SIA-1^ 

lOOg^ O.lmii^ ^t}o\] ^A}t}jL, 30^. 1, 2, 3 ^ 4a1:?> ^, 2il5]o]]A^ ^ 

^fl#l^M m^^^ ^-I^V^^^ EDso^ ^^]^ wlja^V^^tq-C^Vs: ^ i). o]^^ ED50 
^ =7^^]^ SIA-1^ 1 2Al:<i 4:, ^Ji ^-I^V^^l 50%# 14^^ ^ 

<79> 
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IS. 1] 



SIA3] l^^-lg>^(ninol/kg) 











|l.5dQ.34 


|l.8dQ.37 1 




|9.1il.l2 


|9.6il.28 


|SIA 


|3.6de.42 


3.4dQ.18 



<80> ^T-7l a I'^l^^ M.^^], SIA-1^1 ^^^^ ^^^>^^£.^ ^]^}^ 2 

<81> ^ SJl-^ 

<82> ^ ^^5] SIA-1# -^JL^^^^S. ^-B-^>^ ^^7}-^^ ^M]* ^7m 

^^Hl, ^^^^^ ^l^^lS ^]2,S\o] ^7j-xfl, 3i]^>, a 

;*flS ^l^1S|-7l- 7>^^]-t:|-. -g-^j^S^l, ^^-s^-;^], -^^^1, ^#^1, SE^ 

<^}%^^^^, BHA, A>-g.^ =^ 9X^^, ^efl^lM^l^ EDTA* ^>-g-^ ^ 

^JI. ^-f 0.002%5^ 0.01%^ E^olls^, 0.01% 'gsj-^^s^, 

0.5%^ 0.3 i^^l 0.5%2] ^sfl^, 0.18%^ s}-e}^Alo>^^^T3ll^, 0.02%2] sj-e}^ 
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<^l7]- ^ 'S'tlr^^n^. 'S-arSli^l-^, 

^9] ^^s^^]^ AV-g-^ ^ 9X^^, ^^'a- 2:^^ ^^}<^ i£ 



O — >— 1_ D 



^ 170°C<^l^i 2^]Z\: ^91 ^n^]^ ^'i^ 121^011^^ 20^ ^7]^ 

<83> SIA-1^ ^<^%=^ €-;^>^ ^ ^£^1 i^el- ^><^17> ^-^M-, ^ir 

^ ^l^^lS- ^>-8-£l^ ^-f. ^^^(^1^ 60kg 7]^)^ ^-f wl^^S l<a isl 40mg 

^^o^l 9X^. 



<84> ^A^^Aj Al^ 



SIA-1^ SD ^<^1 5i|s:}^A>^>ji, :^<^^ 7^:?><^1 T^>:fi^ ^>^c}-4^# ^^^><^ 

LD50 ik^ ti>, LD50 ^ 8mg/kgolSicl-. n^B^-Ai, ^V7l S.X\^^ -B-a^S^ 

'^^<^l'^i. ^ ^^^^ SIA-1# -B-Jl^^^-^^ f-^^m ^i^^ ^l^^l^ ^^^1 9}^^ 
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<86> ^aHI 3 : pLPK-SIA-1^ 



<87> ^7] SIAl- 3.^^-^ -^^^>» <=>]-%-^ ^^^^ -^^;^> 7m^}y] 

^#^^l5Lo11^i SIA7]- ^ SIAS] ^^^^E^l- Afl^o] 3)-^l^>5a4. 

pET-SIA-12^ SIA-1 cDNA* PCR-script SK+(Invitrogene, San Diego. U.S.A. )^ 
BamHI/Hindlll -?-^<^l 'a-'a*>:a, pCDM8(Invitrogene)* ^^^S. oj^^b PCR€- ^^S^V*^'^ 

=T^^t!: SV40 poly(A) Hindlll/Apal ^^a^M. pGL3- 

enhancer(Promega, Madison, U.S.A.)* ^]-%-^ PCR# ^«S^>^ n^^^ SV40 91 

Apal ^<a^>Scl.. SEt}-. LPK S^S-B]^ He^-olnl i: 

5'-attctagagaattccagggcatcagc-3' (-H "l^^ 14)^ S.e}-o]i>| 2: 5'-atgtcgacgctgc 
tacgttgcttacc-3'(>^i<I«lJ: 15)^ ^>-g-^>^ PCR^ ^^^^}'^^. <^}-^^] , 

3: 5'-ttagctcggcttattccaggggtgtgtttcgtcgagatttcgttaatcagcacctgtgcgc t-3'(^-i*^ 
^S. 16), Ssf<5lol 4: 5'-agagaaaaagaagggaaataaaggttacccacttcatggatc 
cgcccagtcgtcgacgctgct-3' (^i^^J: 17) ^ ^l:^(Exsite™ PCR based site directed 
mutagenesis kit)-!- ^>-§-^H , 72bp^ "S:^^ slt:-^ ^7] ^<a^ SIA-1^ cDNA 

^ 5'^] pLPK-SIA-l# ^^l^>St^(^2:: £ 1). Htb, LPK 

^S.S.B\7} <^^S\^] pSIA-1* 
<88> ^^^B] pLPK-SIA-l€- tfl^^(E. coli) JM109«H1 £^^>^ ^^^^^ 
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cfl^l-^* ^lS^r>jl, •pLPK-ST2 in JMlOQ'Bl- ^^s>^o.n^, o]^ 2000id 5^ 17'U^}S. cfl 
th^^ ^i^^l ^^^^^ 1^ 361-22iwi^l<^1 ih7fl^>^ 

^^tij^^l-ja^AjiE^ (Korean Culture Center of Microorganisms, KCCM)<^1 7l^w]^ 
KCCM-10188S. 7l^^>^rf. 



<89> ^A]c^] 4 : pLPK-SIA-l<^l ^t!r -n-^^> 

<90> pLPK-SIA-l«^l ^iitgsl ^^^1- ^l^c^^l- 2:A>^>7l ^^}^, SOfiS^ pSIA-1^ 

^•gjas^^l^ FuGENE™6(Boehringer Mannheim GmBH, Laval PQ)5] ^^1- ^ 30;ug^ 
pLPK-SIA-l^l- FuGENE™6^ ^S^^^SS^Cstreptozotocin, STZ)^S. '^it.'^^] 

SD^^ ^^^-^<=>11 ^2]- ^^^>Jl 2^^9}: m^^* ^^J*>S^^(%^2:: £ 2). :£ 
2^ LPK SIA-1^ ^^'Hl ^]^]^ '^^^ M-H^-^ :3.HflSS^i, 

(■)^ pSIA-1^ M-Bl-vflJl, C*)^ pLPK-SIA-l^l i4^\fl4. £ 2<^l^i ^ 

^o]^ LPK SSSE^^ 7^x1 SIA-11- ^^^yy fe-^ m^^'^l -^^151^-2. 

M- pLPK-SIA-11- ^<^1^i^ ^^t^ ^ 2*^^^^^ €^^^1 ^i^V^^l ^]^^}<^ 5<a^11 

<^1^ ^i-^^ «^^^>Bfl (normoglycemic state)S. sj^SlS^ji. o]^^ 4«^^ o.^]£]o^cf. 

<9i> tb^, pLPK-SIA-1 ^ pSIA-151 5<a ^, ^h, ai^V^ ti];^-, j^] ^ Aj^j-oi]A^ 

LPK-SIA-1 ^ SIA-1^ DNAfii- mRNA^ , SIA-1^ DNA ^^-Sr ^■ 

^^^>7l ^7] S^l^ll^l DNAl- ^^-2.^ ^>J1, Sef-^H 5: 

5'-gtaatacgactcactatagggc-3'(^-1'i^J: 18)2}- iet-oln^ 6: 5'-gcgcaaggttttactag 
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ttacaatagtt-3'(^i'i«iJ: 19)€- ^V-g-^H PCR-i: ^^*>J1, LPK-SIA-IS] DNA 

^^H, ^7] DNAl- ^^-^^ ^>J1, Set-o]ol 7: 

5'-atttcgaataagaagaggaagggaag-3' (-^i "Mi^ijs: 20)52)- ^e}-<^lT>| 6: 5'-gcgcaaggttttacta 
gttacaatagtt-S'C^i'iyiJ: 19)1- >^>-g-*>«^ PCR^ £ 3). £ 3^ 

SIA-13}- LPK-SIA-1£^ DNAl- ^(Li), -^^(K), til^(S), ^^KLu) ^ ^H1-(H)<^l^i 
^5i}.# q-B]-ifl^ ^7l<^^ ^>^<^li=}. £ 3<^l^i SIA-l^!}- LPK-SIA-1^ DNA^ ^ 

SIA-l^ mRNA ^^j^>^i4. ^, ^<^l^i RNAl: ^^^5. ^>J1 

, ^2)-oli^ 8: 5*-gcgcggatccatgttcgttaatcagcac-3' (^i'i^Sl 21)3]- ^ej-olu^ 9: 
5'-gcgcaagcttttactagttacaatagtt-3'(^i*ii?i5: 22)* ^>-§-«H RT-PCR* ^«Ss>5i 0.0^ 
TflS^^S^i ^-^^^ mRNAl- ^l-g-^>^4(^S: £ 4). £ 4^ SIA-l^)- LPK-SIA-1^ 
mRNA« ^oll^-l ^#f3: i^-^i^^ ^7l<^^ ^j-^^lcf . £ 40)1^^ JS.^ 

o], LPK-SIA-151 -^^;^>T^ol ^^Va^o.^ ^^^^JL $X^^ ^ ^SJcf. 
<92> ^Ajoi] 4^ ^oifollA^ pLPK-SIA-l# ^}-%-^ ^in^S] ^1^^ ^Aj^o^^ ^ 

-^ 9X9X^^S., o]^^ T^:^^ S.^^}7] ^^H, -^^^1-^1 ^TE.]o} 

o}^}^c^■^n}o]^]^ yS\B\6\] ^t^o^ LPK-SIA-l-H-^^>* ^flS^A] ^cf. pLPK-SIA-lS] 
LPK ^S-S-B], SIA-l-^^^>, SV40^ ^ poiy(A) ^i<I^ ^L^^f^ -¥-^1- PCRS 

^^■^}JL ^l-t^lic^^til-ol&l^ ^iBl(psub201)^ Xbal ^^^] ^'a^H, ^^^^t^ 
psub201-LPK-SIA-l* ^^1s>t3^. e|irfjE}-nl(Lipofectaniine, Gibco-BRL)^ S^i^Hl 
^i. ^^^B^s)- -l-el-^inl^ PXX21: -el^^Tr^) v^o} a]^ 293^flS^(ATCC CRL 1573, 

Manassas, VA)'^1 ^^]^]^^. 6^1^ ^, ci>cfliLH>ol s)^ El-<y 5 dl312 wj-o] a] 
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^'gAj^lJl, 3^0] cf^, HEPES ^f'-g-'^^ (140mM NaCl , 0.7mM Na2HP04, 25mM 

HEPES, pH 7.0)# ^^l-g-^}'^ M]S.m: ^^^>:il, 3^^ -^^-tfl-g-o.^ ^-flil- 
ol# 2,000 X 20^:?> ^^^B^^H ^o^^°-^^ 4^^^>5i4. ^ 

^(CsCl equilibrium density gradients)^ ^V-g-^V'^ , ^7] t^S: 
^ til-olei>i(rAAV-LPK-SIA-l)# ^^^^^1^>J1, w]-o]e:|^§ l-«-^^^^>7l ^^>c:>^ 

Ser^^l^i 45^^ 7}<^S}<^t^. ^^^5^^ w>ole..]io^ ^1- 1 X 1012 

particles/ml^ -70°C^] ^^^l*^^. 



<93> ^aHI 6 : ^flS^ w>olel>ioilo^^ ^i^iigs] 

LPK-SIA-1<^1 ^tb ^ictg^ <a:«^>:i$J:^. , wi-o]5]>,o) ^cyojoi] 

^mjL^f* 'a:<^l-:a.7l ^^><^, ;^]]^^ tifoie^i lOHparticles* STZ-M^S. ^ir 
^^1 ^'^Hl ^-^^tb ^^Bl ^ <a^^'LHl ^^^^^ ^^^-fi- ^ ^ ^ 

SiJi, ^ig-^ s^o^ 87m^ ^]^^9X^. -B-^^>^1^'H1 €A*V ^^d^J: 

oj&li ^^y^* ^^^^>7l ^^><^, 109. lOlO, lOll ^ IOI2 w>o]5l^ particles* ^ ^ 
oil ^<a*>^, ^1^^ ^4<^1 I'^s] ^;^^>^r:}(^S: £ 5). £ 5^ w> 

^ M-E^-iflji, (D)^ ioio«?l i4BfxflB^, (0)^ loii^ M-Bbifl:a. (O)^ 
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<95> 5£*v^ ole^^ s.s^7} STZ-^^sltl: ^fl^Hl^-l^l ^^h^ ^ll^til<^l ^o] o}^ 

^'^^^ S^o] ^/^l5£o]lA^ ^<y^ LPK-SIA-1 -B-^^>^ ^t!: 
<96> ^aH1 7 : ^flS^ w>ol5l^o:] 

S 5^. 5^, 15^, 25^ ^ ^<^1^-1 DNA# ^#^r>o^ 1: 

^(Southern blotting)^ ^*S*l-^i=f : 6). :£ 6^ ^1^^ ^^zfo]] xi\-^ LPK-SIA-1 
^ ^"^^l-^ -H-^^>^ M-^i^^ A>^o.^A-1, psub201-LPK-SIA-l^ ^^-^^ SD?|^ 

:?]-<^lAi LPK-SIA-1^ 511^^ M-^-^i, NC^ SD^^l <g^-fl^l DNA» ^-BftfltJi , 

^^4^ SD^^ ^<^1>H^ ^7]-^^ LPK-SIA-1^ -^^^>7]- ^7lls]-ji SiAM-, 5^ 

SD?)^ ^^l^ife ^7]-^-^ LPK-SIA-1^ ^^:^}7} ^^fl^M ^^-gr <a: ^ ^S^cf. 

^ ^7}^^ wl-ol&|>i DNA71- ol^7}^o.^ a-^ ^i^1^>^ ^ 

<98> ^<y^ ;tflS^ ti>olsliO^ A^^llfl <a-cil-:a.7l^tfl SIA-1 ^^ll" A>-g-^>0^ 
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^^^^lioflA-l w}olE^-^ ^^S^*)-^^^ SA>^>^4(^v^: :£ 7a, £ 7b). £ 7a 

^>^<^1^, :£ 7b^ ^^^^^ 2:^<^]^i SIA-15] 

S^^^^ -S-^^i!!.!- M-E}vfl^ ^V^'^li^f. £ 7a ^ £ 7b<Hl^^ w>ol&l 
^HlAi^V SIA-1 ^^^^ <^ ^ ^Sicf. 

<99> 2E^, ti>ole^ioii ^^-i: 'a:<^}ii7l ^^H. ^^>^ 

£ 8a, :£ 8b). £ 8afe ^flS^ «>o]eiil- ^^&1^>^, l7Mol ;gaz}- 
^ S^Af^olji, :£ 7b^ cflS^^S-Ai ^j^V:?]:^ S2]A>^om-. £ 8a ^ £ 8b 

A. 

<ioo> 8 : ^flS^ w>ole:]>;oii oj*]- tfl^^^ 

<101> H Al:^o] ;^3l.<^l cflS^^z}- ^^5-^ ^^^^ M-^vfl^ H^S. 

S.^^, 7:^\^^v}o]^]^^ ^og^ ^o^lx-l SIA-1 ^«J^^<^1 ^Itb 2:^71^ 

* ^t-l ^Hl^l 2i^}^}7] ^^H, tfl^^^ (glucose tolerance test: GTT)# 

^^^^ SD^(i:fl2:^)ai- v>}o]^^^ ^^^H ^i^^^l 2^^^ STZ-^ 

^(^^^)^ 4Al^^o]: ^^A]^ ^, cflS^i^l- ^^^ofl 2g/kg(^l^)^ 
^^g^>Jl. l^^«tfl o]^^ ^ #^7>^S1 ^^11- ^^^>J1 HlJ7^>^c1-(^2:: 

9a. £ 9b. £ 9c). £ 9a^ :^3^c>\] xx^^ tfls^^z]- ^^^^ 1^^^ 
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^^^^ H^^S.^^, (#)^ ^^5-^ ^^^Jl (B)^ tfls^^ M-B^-^nf. £ 9a<^lA-l 

90^0] ^ofl^ ^^.^v^^]5(ot loomg/ml) Sl-^^ aV^ , ^^5-<Hl^i£ w]^^ 

1- cfT?> ^jA^V^^^lS ^^^l-^ 71^0] i:fl2:5-:a.T4 1^(120^). S. 9b 

^>S^, l^l^'^l ^^tl: ^'^l 7]^^^1S. SI^SI^AM-, ^^^<^1A-1^ ^^ifl SIA 

SIA-1^ <?l^?l:e.cf «l:^7l7> nfl^oll m^<Hl ^^7]tt ^^^>^ ^-^S. ^^s^c^x:].. 

£ 9c^ ^1^^ ^4-^1 tflS^s)- ^^^^ 1^ #^^1-^^ ^^1- M-Bj-xfl 

^ ZLEflSS-^i, (0)^ M-Bl-ifljl (H)^ M-e1-^t4. £ 9c<=^]^^ 

o], cfls-^s]- ^^-s 3.^ #^^>^^ ^M^a^^^^ ^i-<^i7> 

^ ^ ^ 51^14. SlA-lo] ol^^ ^4 ti]:^7l7|- nfl^ol] i^b}-^!- 
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<i03> ^isi^^al ^^91 ^]^]'^^ ^i^^ ^(non-obese diabetic mouse. NOD mouse)<^l 
7!^2i^ v}o]B\^7} D]^]^ ^^^^ ^i<^}:^9):^. NOD PBS* t^sE.^ 
^}o]E]^ 10l2particles-i- ^"^^ m^^* ^1^^ ^^'^l ^^^^}^^(# 

£ 10a). £ lOa^ tfls^jz}- ^^^2] ^^^^ a]^o^ ;ga2]-oil ii}.^^ ^^^tb 
i^E^-Lfl^ zieflSS-^i, C*)^ M-E^i^Jl (H)^ i:flS^-g: M-Bf^flc]-. £ iOa«ll 

:aL^ol, 150^ o]^ A>Tg^>^o.u|., ^^^^ I'U^] ^^-^ ^, ^^^J- 

* s]^^>^o.tj^, o]^]^ m^^-g: 150<^^ ol^^^-?]: -a-^ls]$it:|-. <^llr ^^*>7l 
^^1<^1 S^q- ^^^<^1 GTT* S. 10b). H lOb^ 

Al^>o^ ^^fo^l rt).^ i:flS^ail- ^^^^ m^%=^ t+E^-ifl^ Zlsfl = S.A^. (0)^ 

M-Bl-iflJl (B)^ tfls^^ £ lOb^Hl^l iL^^], ^^^^^Hl^i^ 5E£ 

^ ^^5r>ji 120^Pl :f m^%=(115 mg/ml)^5. Sl^Sl^cf. 

<104> ^^'^IH ^ ^^S^ SIA -H-^^>^ LPK S^£Bl# 2:^^><^ 

(single-chain insulin analog, SIA), ^7] -R-£^l*- -^JL^^^^S ^-^^r}^ ^in^ ^1 

s^l, ^7l s^^m -^^^>, ^7] -8-^;^]-* i^^m ^^^> ^m-g- ^1^1 ^ 
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^l^«J-^-8r SIA^ *§7lAi^, SV40 poly(A) SV40 <?1€^^ (enhancer) ^ 

^^^1^]^ ^L^tVc]-. ^ -fr^^V ^lE.-]^ ^ix^Sl ^]M.<^] 

tl: SIA^ ^€<^1 i:£^ ^JE'^l 421- ^^-in^^ ^IS^V^c-fl oj-g.^ 



<106> Ol^l-O.^ ^ «Vtg M.:^^^ AJ.^^]:^! 7]^^>^^ WV, 

^1^* 7.}o\]7]] 9X<^^^, <^]^^ ^^1^ 7]^^ ^^1 ^A] El]0j:0^ i^o]T^, 
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11 

( i ) <y^^ 91^^ -B-s^l^ B ^1-^; 

( ii) 91^^ 91^^ -H-s^l^ A A>^; ^, 

(iii) ^71 B ^>^3f A ^>^Sl A>o]oii ^^]^>ji, 5 ifl^l 187fl^ 7> 
^H, ^>7l "^^^^ ^^B-Mr JL^^m ^*a^>* 91^^ ^£^1 

(single-chain insulin analog, SIA): 



Um-Y-Un (I) 



^7l 

U arg lys^^lui; 

^^tb I7fl^ gly^ ^Lf-^V^ 3 167flSl oj-nli^^^- A-^t^ 

7M^ 3gEl = olti^; 

0 SE^ 2olzi; ^, 
n^ 2-moli=f. 
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2] 

3] 

^^i-^S ^"^^V^ -^l^^ -8-£^1-l(SIA-l). 

4] 

[^^IJ- 5] 

7}:^]^ SIA-151 <g7lA-l<g. 
[^^^J- 6] 

^1 5«J-5l '^7]^^<^, SV40 poly(A) ^^^i^, SV40 ^^^i (enhancer ) , -^^^ elD] 
^1^^ ^ LPK HSa.E-l# Sf-^>^ ^^^>^ 91^^ -B-H^l-KSIA-l) 
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pLPK-SIA-1. 



7] 



^1 7l^o^l ^<^A-1, 
^^1 o.^ 



'^intg^ ^ic^ (non-obese diabetes, NOD)^ ^-i: ^^^.^S 
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10] 

^1 6%>^ ^^^^Bl^ ^^^^^ cfl^^CE. coli) PLPK-ST2 in JM109(pLPK-ST2 in 
JM109)(KCCM- 10188). 

111 

^1 'S7lAi<i, SV40 poly(A) ^Sl^i^, SV40 <y€^1 (enhancer ) ^ LPK 

Bil- Xf-s^V^ 42i^ v}o]^]±: ^B] rAAV-LPK-SIA-1. 

m^^^ 12] 
131 

^flSl- wHeii ^1E^1- <^:^-^ c-:^^o^ ^^^-fl<^l ^^^^ 

14] 

12^J-6)1 ^<HAi. 
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^iu^^ wlw]^^^ '^in^ (non-obese diabetes, NOD)^ ^^^-^^ 
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IS. 1] 



LPK 



21 ti Al ^ ^ 

I B Chain 



GGGPGKR 



A cha in 



SV40 
poly A 



SV40 





is. 31 



Li K S iJs H 



pt.PK-SIA 
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[S. 4] 

IsA K S Ly H 
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[£. 7b] 



IS. 8a] 
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[£ 8bl 




is. 9a] 




■0^ y ^ \ I, -a^ — - . jt- ■ ■ ■ ,i ■ - - - 

M 1 2 # 4- 5 M 7 M 
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[S. 9b] 
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[£ 10b] 
300- 



250- 



T3 200- 



tiO 



Jlp 

ISO 

m 




150- 



100 



<ilO> LEE, Hyun Chul <l20> Vector for Curing Diabetes Mellitus 



Containing Gene of Single-cha 



in Insulin Analog <l30> DP00508 
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&it;i60> 22 &it;i70> kopatin 1.5 &it;2io> i&it;2ii> i83 

<212> DNA &lt ;213> human single-chain insulin analog &lt ;400&gt ; 1 
atgttcgtta atcagcacct ctgcggctct cacctggtag aagctctgta cctggtttgc 60 ggtgaacgt 

gttttttcta caccccgaaa accggtggtg gtccgggtaa acgtggcatc 120 gttgaacaat gctgtacta 

catctgctct ctctaccagc tggagaacta ttgtaactag 180 taa 

183 <210> 2<211> 7 <212> PRT &lt ;213&gt ; Artificial 
Sequence <220> <223> synthet ic pept ides &lt ;400&gt ; 2 Gly Gly Gly 
Pro Gly Lys Arg 1 5 <210> 3<211> 7 

&1 1 ; 212&gt ; PRT &1 1 ; 213&gt ; Art i f i c i al Sequence &1 1 ; 220&gt ; &1 1 ; 223&gt I 
synthetic peptides <400> 3 Arg Arg Gly Pro Gly Gly Gly 1 5 
<210> 4<211> 7<212> PRT &lt ;213&gt ; Artificial 
Sequence <220> <223> synthetic peptides <400> 4 Gly Gly Gly 
Gly Gly Lys Arg 1 5 <210> 5<211> 7 

&1 1 ; 212&gt ; PRT &1 1 ; 213&gt ; Art i f i c i al Sequence &1 1 ; 220&gt ; &1 1 ; 223&gt ; 
synthetic peptides <400> 5 Arg Arg Gly Gly Gly Gly Gly 1 5 
<210> 6<211> 9 <212> PRT &lt ;213&gt ; Artificial 
Sequence <220> <223> synthetic peptides <400> 6 Gly Gly Ala 
Pro Gly Asp Val Lys Arg 1 5 <210> 7 

<211> 9<212> PRT &lt ;213&gt ; Artificial Sequence &lt ;220&gt ; 
<223> synthetic peptides <400> 7 Arg Arg Ala Pro Gly Asp Val Gly 
Gly 1 5 <210> 8<211> 9 <212&gt 
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PRT <213> Artificial Sequence &lt ;220&gt ; <223> synthetic peptides 
<400> 8 Gly Gly Tyr Pro Gly Asp Val Lys Arg 1 5 
<210> 9<211> 9<212> PRT <213> Artificial 
Sequence <220> <223> synthetic peptides <400> 9 Arg Arg Tyr 
Pro Gly Asp Val Gly Gly 1 5 <210> 10 

<211> 9<212> PRT <213> Artificial Sequence <220> 
<223> synthetic peptides <400> 10 Gly Gly His Pro Gly Asp Val Lys 
Arg 1 5 &it;2io> 11 &it;2ii> 9 

<212> PRT <213> Artificial Sequence &lt ;220&gt ; <223> 
synthetic peptides <400> 11 Arg Arg His Pro Gly Asp Val Gly Gly 1 

5 &it;2io> 12 &it;2ii> 5&it;2i2> prt &it;2i3> 

Artificial Sequence <220> <223&gt: synthetic peptides <400> 12 
Gly Pro Gly Lys Arg 1 5 <210> 13 <211> 18 

<212> PRT <213> Artificial Sequence &lt ;220&gt ; <223> 
synthetic peptides <400> 13 Gly Gly Gly Gly Gly Gly Gly Tyr Pro Gly Asp Val 
Gly Gly Gly Gly 15 10 15 Lys 

Arg <210> 14 <211> 26 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> primer 1 <400> 14 attctagaga attccagggc 
atcagc 26 <210> 15 &lt ;211&gt ; 

26 <212> DNA <213> Artificial Sequence &lt ;220&gt ; <223> 
primer 2 <400> 15 atgtcgacgc tgctacgttg cttacc 

43-42 



1020000058003 2000/12/1 

26 <210> 16 <211> 62 <212> DNA &lt ;213<6gt ; Artificial 
Sequence <220> <223> primer 3 <400> 16 ttagctcggc ttattccagg 
ggtgtgtttc gtcgagattt cgttaatcag cacctgtgcg 60 ct 

62 <210> 17 <211> 63 &lt ;212&gt ; DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> primer 4 <400> 17 agagaaaaag aagggaaata 
aaggttaccc acttcatgga tccgcccagt cgtcgacgct 60 get 

63 <210> 18 <211> 22 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> primer 5 <400> 18 gtaatacgac tcactatagg 
gc 22 <2l0> 19 <2ll> 
28 <212&gt ; DNA <213> Artificial Sequence &lt ;220&gt ; &lt ;223&gt ; 
primer 6 <400(5gt; 19 gcgcaaggtt ttactagtta caatagtt 

28 <210> 20<211> 26 <212> DNA &lt ;213> Artificial 
Sequence <220> <223> primer 7 <400> 20 atttcgaata agaagaggaa 
gggaag 26 <210> 21 &lt ;211&gt ; 

28 &1 1 ; 212&gt ; DNA &1 1 ; 213&gt ; Ar t i f i c i al Sequence &1 1 ; 220&gt ; &1 1 ; 223&gt ; 
primer 8 <400> 21 gcgcggatcc atgttcgtta atcagcac 

28 <210> 22 <211> 28 <212> DNA &lt ;213> Artificial 
Sequence <220> <223> primer 9 <400> 22 gcgcaagctt ttactagtta 
caatagtt 28 
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